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DESCRIPTION 
FUEL CELL MANUFACTURB 

FIELD OF THE INVENTION 

This invention relates to the manufacture of a fuel cell. 

BACKGROUND OF THE INVENTION 

JP200 1-236971 A, published by the Japan Patent Office in 2001, discloses a 
method of obtaining a plurality of fuel cells in a continuous strip form by feeding 
one end of a polymer electrolyte membrane from a roll of polymer electrolyte 
membrane using a roller, and then performing catalyst layer formation, gas 
diffusion layer formation, and separator joining processes on the moving pol3mier 
electrotyte membrane in sequence. 

SUMMARY OF THE INVENTION 

When this manixfactioring method is applied, the polymer electrolyte membrane 
must be fed in fixed lengths and stopped precisely in the locations at which each 
process is performed. However, taking roller slippage into consideration, such 
positioning is not eaisy. 

It is therefore an object of this invention to increase the feeding precision 
with which a polymer electrolyte membrane is fed fi-om a roll so that the polymer 
electrolyte membrane is positioned accurately In a predetermined position. 



- 2 - 

Another object of this invention is to manufacture a fuel cell stack efiBciently 
using a roll of polymer electrolyte membrane. 

To achieve these objects, this invention provides a fuel cell manufacturing 
method for manufacturing a fuel cell by implementing predetermined processing 
on a poljnner electrolyte membrane. The manufacturing method comprises a 
process of feeding the polymer electrolyte membrane, which is wound around a 
reel, formed in strip form, and has conveyance holes formed in series at fixed 
intervals on both side portions thereof in a lengthwise direction, by rotating a 
conveyance roller comprising on an outer periphery thereof projections which 
engage with the conveyance holes, £ind a process of performing predetermined 
processing at a predetermined processing timing which is set on the basis of a 
rotation speed of the conveyance roller. 

This invention also provides a fuel cell manufacturing device for manufacturing 
a fuel cell by implementing predetermined processing on a polymer electrolyte 
membrane. The manufacturing device comprises a polymer electrolyte membrane 
which is wound around a reel, formed in strip form, and has a conveyance hole 
formed in series at fixed intervals on both side portions thereof in a lengthwise 
direction, a conveyance roller comprising on an outer periphery thereof projections 
which engage with the conveyance holes, and a processing unit which performs 
predetermined processing on the poljnner electroljrte membrane, which is fed from 
the reel by rotating the conveyaince roller, at a predetermined processing timing 
set on the basis of a rotation speed of the conveyance roller. 

This invention £dso provides a polymer electrolyte membrane which is wound 
around a reel stnd subjected to predetermined processing to manufacture a fuel 
cell. The polymer electrolyte membrane comprises a conveyance hole formed in 
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series at fixed intervals on both side portions thereof in a lengthwise direction. 
The conveyance holes £u:e constituted to engage with projections formed on a 
conveyance roller, whereby the polymer electrolyte membrane is fed from the reel 
cis the conveyance roller rotates. 

This invention also provides a manufacturing method for a fuel cell formed 
by laminating a polymer electrolyte membrane suid a separator alternately. The 
manufacturing method comprises a first process of supplying the film-form polymer 
electrolyte membrane in parallel from a side of a first separator, which is held in 
a predetermined position, to a position facing the first separator, a second 
process of supplying a second separator to an opposite side of the polymer 
electrolyte membrane which faces the first separator, to the first separator, and a 
third process of displacing the second separator toward the first separator such 
that the poljnner electrolyte membrane is sandwiched between the first separator 
and the second separator while being cut into a predetermined shape and dimension. 

This invention also provides a msinufacturing device for a fuel cell formed by 
laminating a poljrmer electrolyte membrane and a separator altemately. The 
manufacturing device comprises a polymer electrolyte membrane conveyance unit 
which supplies the film-form polymer electrolyte membrane in parallel firom a 
side of a first separator, which is held In a predetermined position, to a predetermined 
position facing the first separator, a sepcirator supply unit which supplies a 
second separator to an opposite side of the polymer electrolyte membrane, which 
faces the first separator, to the first separator, and a leimination unit which 
displaces the second separator toward the first sepairator such that the polymer 
electrolyte membrane is sandwiched between the first sepstrator and the second 
separator while being cut into a predetermined shape and dimension. 
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The details of this invention, as well as other features and advantages 
thereof, are described in the following description of the specification and illustrated 
in the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGs. lA and IB are a schematic perspective view and a principal enlsu-ged 
view of a fuel cell manufacturing device according to this invention. 

FIG. 2 is a block diagram illustrating the constitution of a controller of the 
fuel cell manufacturing device. 

FIG. 3 is a perspective view of a membrane electrode assembly (MEA) roll 
according to this invention. 

FIG. 4 is similar to FIG. 3, but shows a different constitution relating to a 
protective sheet. 

FIGs. 5A and 5B are a plan view of an MEA supply unit and a side view of a 
conveyance roUer, provided in the fuel cell manufacturing device. 

FIG. 6 is a side view of a reel holding portion seen from the direction of VI- VI 
in FIG. 5A. 

FIG. 7 is a principal plaui view of a gas diffusion layer (GDL) conveyor 
provided in the fuel cell manufacturing device. 

FIG. 8 is a side view of the GDL conveyor and a GDL supply portion seen 
from the direction of IIX-IIX in FIG. 7. 

FIG. 9 is a side view of a GDL attachment portion of the fuel ceU manufacturing 
device, seen from an MEA movement direction. 

FIG. 10 is a side view of a hot press provided in the fuel cell manufacturing 

L 



if 

- 5- 

device, seen from the MEA movement direction. 

FIG. 1 1 is a principal plan view of a separator conveyor provided in the fuel 
cell manufacturing device. 

FIG. 12 is a side view of the separator conveyor and a separator supply 
portion seen from the direction of XII-XII in FIG. 11. 

FIG. 13 is a side view of a sealing agent application portion of the fuel cell 
manufacturing device. 

FIG. 14 is a side view of a separator attachment portion of the fuel cell 
manufacturing device, seen from the MEA movement direction. 

FIG. 15 is a trauisverse sectional view of a drying oven provided in the fuel 
cell manufacturing device. 

FIGs. 16A-16C are side views and perspective views showing the main parts 
of a fuel cell manufacturing device according to a second embodiment of this 
invention. 

FIGs. 17A and 17B are schematic side views of a fuel cell manufacturing 
device according to a third embodiment of this invention. 

FIG. 18 is a perspective view of a membrane electrode assembly (MEA) roll 
according to the third embodiment of this invention. 

FIG. 19 is similar to FIG. 18, but shows an MEA without a perforation. 

FIG. 20 is a side view of another lamination unit according to the third 
embodiment of this invention. 

FIG. 21 is a plan view of a laminate supply unit according to the third 
embodiment of this invention. 

FIG. 22 is a longitudinal sectional view of a laminate according to the third 
embodiment of this invention. 
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FIG. 23 is a longitudinal sectional view of ctnother laiminate according to the 
third embodiment of this invention. 

FIG. 24 is a flowchart illustrating a fuel cell stack manufacturing process 
performed by the fuel cell manufacturing device according to the third embodiment 
of this invention. 

FIG. 25 is a side view of the lamination unit according to the third embodiment 
of this invention in a state where the lamination unit applies tension to the 
MEA. 

FIG. 26 is similar to FIG. 25, but shows a state in which the lamination 
unit presses a second separator against the MEA. 

FIG. 27 is similar to FIG. 25, but shows a state in which the lamination 
unit has cut the MEA. 

FIG. 28 is similar to FIG. 25, but shows a state in which the lamination 
unit has retumed an upper member to £tn elevated position. 

DESCRIPnON OF THE PREFERRED EMBODIMENTS 

Referring to FIG. 1 A of the drawings , a fuel cell manufacturing device comprises 
an MEA conveyance unit 2 which draws a membrane electrode assembly (MEA) 1 
from an MEA roll 30 and conveys the MEA 1, a GDL attachment unit 3 which 
adheres a gas diffusion layer (GDL) 6 to both surfaces of the MEA 1, eind a 
separator attachment unit 4 which fixes a separator 7 to the outside of the GDL 
6. The fuel cell manufacturing device further comprises a controller 5 which 
controls the MEA conveyance unit 2, GDL attachment unit 3, and separator 
attachment unit 4 synchronously. 
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Referring to FIG. 3, the MEA 1 is constituted by a polymer electrolyte 
membrane and catalyst layers 12 made from platinum or the like and provided on 
both surfaces of the polymer electrolyte membrane at a predetermined pitch, as 
shown by the broken lines. The catalyst layers 12 constitute the electrodes of the 
fuel ceU. The surface of the MEA 1, including the catalyst layer 12, is covered by 
a protective sheet 8. 

The MEA 1 and protective sheet 8 are wound integrally onto a reel 9 to form 
a roll 30. Conveyance holes 10 are formed on the two side portions of the MEA 1 
and protective sheet 8 at equal intervads in the lengthwise direction. Optical 
marks 1 1 are printed on one surface of the MEA 1 in advatnce at equal intervals 
to the formation interval of the catalyst layer 12. To detect the optical mark 11, 
the MEA conveyance unit 2 comprises an optical sensor 26 shown in FIG. 5A. 
The optical sensor 26 outputs a unique signal to the controller 5 every time the 
optical mark 11 and the hole 10 are detected thereby. The controller 5 learns the 
formation positions of the catalyst layers 12 on the basis of these signals, and 
controls the MEA conveyance unit 2, GDL attachment unit 3, and sepsirator 
attachment unit 4 such that the lamination positions of the catalyst layer 12, 
GDL 6, and separator 7 are matched with a high degree of precision. 

In this embodiment, the roll 30 of the MEA 1, on which the catalyst layer 12 
is integrated with the polymer electrolyte membrane in advance, is used. However, 
a roU of a polymer electrolyte membrane edone may be used, and a catadyst layer 
formation unit for forming the catadyst layer on the surface of the polymer 
electroljrte membrane fed from the roll may be disposed between the roll and the 
GDL attachment unit 3. Alternatively, the catalyst layer 12 may be formed 
integrally with the polymer electroljrte membrane contact surface of the GDL 6 in 
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advance such that the GDL attachment unit 3 fixes the integred GDL 6 and 
catalyst layer 12 to the polymer electrolyte membrgine In these cases also, the 
lamination positions of the catalyst layer 12, GDL 6, and separator 7 on the 
polymer electrolyte membrane can be fixed with a high degree of precision by the 
output signals from the optical sensor 26. 

Hie MEA 1 is covered entirely by the protective sheet 8. As shown in FIG. 4, 
the protective sheet 8 may be divided into a first sheet 8B covering the two side 
portions of the MEA 1, excluding the conveyance holes 10, and a second sheet 8A 
covering the central portion on the inside of the first sheet 8B, 

The protective sheet 8 protects the polymer electrolyte membrane and the 
catalyst layer 12 thereabove, and is removed from the MEA 1 before the GDL 6 is 
fixed onto the surface of the MEA 1 during the fiiel cell manufacturing process. 
At this time, the second sheet 8A alone may be removed, leaving the first sheet 
8B intact. In so doing, the conveyance holes 10 can be protected throughout the 
entire fuel cell manufacturing process. 

Returning to FIG. lA, the MEA conveyance unit 2 comprises an MKA supply 
portion 13, an MEA tensioner 14, and a pair of MEA traction rollers 15. 

The GDL attachment unit 3 is disposed between the MEA supply portion 13 
and the MEA tensioner 14, while the separator attachment unit 4 is disposed 
between the MEA tensioner 14 and the pair of MEA traction rollers 15. The pair 
of MEA traction rollers 15 samdwich the MEA 1 and pull the MEA 1 by means of 
frictional force. The MEA tensioner 14 eliminates slackness from the MEA 1 
between the GDL attachment unit 3 and separator attachment unit 4, and 
maintains the tension of the MEA 1 at a constant level. The MEA tensioner 14 
is constituted by a set of mobile rollers 42 urged in a direction away from each 
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other by a spring, and a pair of fixed rollers 41 disposed upstream and downstream 
of the mobile rollers 42, respectively, in the movement direction of the MEA 1. 

Referring to FIGs. 5A and 5B, the MEA supply unit 13 comprises a reel 
holding portion 33 housing the roll 30 of the MEA 1. 

The reel holding portion 33 comprises two rotary shafts 34, and the reel 9 for 
winding the MEA 1 is mounted on each rotary shaft 34, The reel holding portion 
33 displaces in a direction indicated by the arrow in FIG. 6 as a hydraulic 
cylinder 35 expands and contracts. 

As shown in FIG. 5A, when the roll 30 on the upper side of the figure runs 
low, a tip end of the MEA 1 is drawn from the roll 30 on the lower side of the 
figure and fixed to the MEA 1 that is currently being supplied by a clip or thermal 
adhesion. The MEA 1 fed fi-om the roll 30 on the upper side of the figure is then 
severed. Further, the hydraulic cylinder 35 contracts such that the reel holding 
portion 33 moves upward in the figure. Thereafter, the MEA 1 is fed firom the roll 
30 on the lower side of the figure. While the lower side roll 30 is fed, the upper 
side roll 30 is removed together with the reel 9 and exchanged for a new roll 30. 
By means of this constitution, the reel holding portion 33 is capable of feeding 
the MEA 1 uninterruptedly. 

As shown in FIG. IB, the MEA supply portion 13 comprises a conveyance 
roller 32 having projections 32A which engage with the conveyance holes 10 in 
the MEA 1 in order to draw the MEA 1 from the reel holding portion 33. As 
shown in FIG. 5B, the conveyance roller 32 is fixed to a drive shaft 37 which is 
driven by a servo motor 36. 

A support roller pair 31 is provided both directly before and directly after the 
conveyance roller 32 in the feeding direction of the MEA 1. The pairs of support 
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rollers 31 sandwich the MEA 1 drawn from the reel holding portion 33 by the 
conveyance roUer 32 from either side, thereby preventing the MEA 1 from twisting 
or wagging. 

The MEA support portion 13 comprises two pairs of protective sheet recovery 
reels 39 in sjnnmetrical positions on either side of the MEA 1 for winding up the 
protective sheet 8 on one surface of the MEA 1 and the protective sheet 8 on the 
other surface of the MEA !• The protective sheet recovery reels 39 are driven to 
rotate by a shaft 38. The two protective sheet recovery reels 39 positioned above 
the MEA 1 in FIG. 5A are applied selectively to recovery of the protective sheet 8 
by means of a similar structure to that of the reel holding portion 33 described 
above. More specifically, when one of the protective sheet recovery reels 39 is 
full, the other protective sheet recovery reel 39 is applied in its place, and during 
application of the second protective sheet recovery reel 39, the full protective 
sheet recovery reel 39 is replaced with an empty protective sheet recovery reel 39. 
The two protective sheet recovery reels 39 positioned below the MEA 1 in FIG. 5A 
are used similarly. 

The MEA 1 is fed from the MEA supply portion 13 to the GDL attachment 
unit 3 under the tension applied by the MEA traction roller pair 15 and the MEA 
tensioner 14. The aforementioned optical sensor 26 is provided between the MEA 
supply portion 13 and the GDL attachment unit 3. 

Returning to FIG. lA, the GDL attachment unit 3 comprises an annular 
GDL conveyor 16, a GDL supply portion 17, a GDL attachment portion 18, and a 
hot press 19, adl of which are disposed on both sides of the MEA 1, 

Referring to FIG. 7, the GDL conveyor 16 comprises a chain 44 wrapped 
around a pair of chadn wheels 43. One of the chaun wheels 43 is driven to rotate 
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by a servo motor 45. A plurality of GDL conveyance pedlets 46 are attached to 
the chain 44. As shown in the figure , the GDL conveyor 16 is disposed such that 
the linear portions of an eUiptical track formed by the chain 44 are parallel to 
the conveyed MEA 1 . The displacement speed of the chain 44 is controlled to 
match the displacement speed of the MEA 1. 

Referring to FIG. 8, the GDL conveyance pallet 46 is supported by a post 47, 
which is fixed to the chain 44, via a pin 48, a holding arm 49, and a telescopic 
cylinder 50. The holding arm 49 is rotatable about the pin 48. The telescopic 
cylinder 50 is provided in an upright manner on llie inner peripheral end of the 
holding arm 49 in relation to the track formed by the GDL conveyor 16. A 
suction pad 52 is fixed to the tip end of the telescopic cylinder 50. The suction 
pad 52 is constituted by a vacuum actuator which holds and releases the GDL 6 
in accordance with a signal. 

The GDL conveyor 16 comprises a pair of pallet holding guides 51 which are 
parsdlel to the chain 44. The pallet holding guides 51 contact the lower surface 
of the GDL conveyance pallet 46, which moves together with the chain 44, and 
thus hold the GDL conveyance pallet 46 horizontally. One of the pallet holding 
guides 51 has a discontinuous portion in a parallel position to the MEA 1. 

Referring to FIG. 9, the GDL attachment portion 18 comprises a mobile 
guide 51A which is fitted into the aforementioned notch. The mobile guide 51A is 
attached to the tip end of a rising cylinder 59 supported on a floor surface via a 
pin. As shown by the chain line in the figure, the rising cylinder 59 holds the 
GDL conveyance pallet 46 horizontally, in a similar manner to the pallet holding 
guide 51, when tn a contracted position. When in an expstnded position, the 
rising cylinder 59 rotates the GDL conveyance pallet 46 about the pin 48 to a 
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vertical position, as shown by the solid line in the figure, via the mobile guide 
51 A. It should be noted that the discontinuous portion and the mobile guide 
51A are formed in a section extending from the GDL attachment portion 18 to 
directly before the hot press 19. 

The GDL 6. which is held on the suction pad 52 of the GDL conveyance 
pallet 46, is supported in an erect position facing the MEA 1 following expansion 
of the rising cylinder 59, By causing the telescopic cylinder 50 to expand In this 
state, the GDL 6 is pressed against the MEA 1. As shown in the figure, the GDL 
attachment portion 18 causes the rising cylinders 59 on either side of the MEA 1 
to expand synchronously, and also causes the telescopic cylinders 50 on either 
side of the MEA 1 to expsuid synchronously, and thus the GDL 6 is pressed 
against both sides of the MEA 1 simultcineously. The surface of the GDL 6 that 
is joined to the MEA 1 is coated with an electrolyte liquid and dried in advance. 
Once the GDL 6 has been pressed onto the MEA 1, the suction pad 52 is 
withdrawn and the rising cylinder 59 and telescopic cylinder 50 are caused to 
contract such that the GDL conveyance pallet 46 rotates back to the horizontal 
position. The GDL 6, which is adhered to the MEA 1 by the adhesive strength of 
the electroljrte liquid, is then conveyed to the hot press 19 together with the MEA 
1. 

Referring to FIG. 10, the interior of the hot press 19 is provided with a pair 
of press plates 60 pushed out towaurd the MEA 1 from either side of the MEA 1. 
The press plates GO are each supported on the tip end of a telescopic cylinder 61. 
The press plates 60 are maintained within a temperature range of 80 to 150 
degrees centigrade by a heater. When the telescopic cylinders 61 are caused to 
expand, the press plates 60 are both pressed against the GDL 6 adhered to each 
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surface of tJie MEA 1 from the outside, whereby the MEA 1 and GDL 6 are 
thermally compressed. By means of this thermal compression, the GDL 6. which 
was previously adhered to each surface of the MEA 1 by the adhesive strength of 
the electrolyte alone, is integrated with the MEA 1. 

Returning to FIG. lA, the GDL 6 is supplied to the GDL conveyance pallet 
46 by the GDL supply portion 17, which is positioned on the opposite side of the 
track formed by the chsdn 44 to the GDL attachment portion 18. 

Retuming to FIG. 8, the GDL supply portion 17 comprises an overhead 
transfer device 54 which transports the GDL 6 to the GDL conveyance pallet 46 
from above, and a pair of GDL supply pallets 53. The GDL 6, which has been 
coated with an electrolyte liquid and dried in advance, is stacked on the GDL 
supply pallet 53. In this state, the GDL supply pallet 53 is conveyed from the . 
exterior to a predetermined position on the outside of the track formed by the 
chsiin 44. 

The transfer device 54 comprises a conveyance rail 55 extending from the 
upper side of the GDL supply pallet 53 to the upper side of the GDL conveyance 
pallet 46, a self-propelled rotor 56 which engages with the conveyance rail 55, 
and an alighting portion 57 attached to the rotor 56. The alighting portion 57 is 
a telescopic member having a suction pad 92, which is constituted similarly to 
the suction pad 52, attached to its lower end. The alighting portion 57 expands 
and contracts in accordance with an input signal, and causes the suction pad 92 
to hold and release the GDL 6 in accordance with another input signal. 

As shown by the double- dotted line in the figure, the transfer device 54 
moves the alighting portion 57 above the supply pallet 53 and causes the alighting 
portion 57 to expand such that the uppermost GDL 6 stacked on the supply 
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pallet 53 is sucked up by the suction pad 92 on the lower end of the alighting 
portion 57. The alighting portion 57 is then caused to contract while holding the 
GDL 6, whereupon the rotor 56 is caused to travel to the upper side of the GDL 
conveyance pallet 46, as shown by the solid line in the figure. The alighting 
portion 57 is then caused to expand agadn, whereupon the suction pad 92 
releases the GDL 6 such that the GDL 6 is placed on the suction pad 52 of the 
GDL conveyance pallet 46. Then, with the GDL 6 held by the suction pad 52, the 
GDL conveyance pallet 46 conveys the GDL 6 to the GDL attachment unit 18 in 
accordance with the displacement of the chain 44. 

The MEA 1, which is integrated with the GDL 6 in the GDL attachment unit 
3 as described above, then passes through the MEA tensioner 14 to reach the 
separator attachment unit 4. 

Retuming to FIG. lA, the separator attachment imit 4 comprises an annular 
separator conveyor 20, a separator supply portion 21, a sealing agent application 
portion 22 for applying a sealing agent to the sepairator 7 on the separator 
conveyor 20, a separator attachment portion 23, and a drying oven 24, all of 
which are disposed on both sides of the MEA 1. 

Referring to FIG. 11, the constitution of the separator conveyor 20 is similar 
to the constitution of the GDL conveyor 16, comprising a chain 64 wrapped 
around a pair of chain wheels 63 and a servo motor 65 for driving the chain 
wheels 63. On the basis of this constitution, the chain 64 moves in synchronization 
with the displacement of the MEA 1. A plurality of separator conveyance pallets 
66 are attached to the chain 64. 

Referring to FIG. 12, the separator conveyance pallet 66 is supported by a 
post 67, which is fixed to the chsiin 64, via a pin 68, a holding arm 69, and a 
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telescopic cylinder 70. The holding arm 69 is rotatable about a pin 98- The 
telescopic cylinder 70 is provided in an upright manner on the inner peripheral 
end of the holding arm 69 in relation to the track formed by the separator 
conveyor 20. A suction pad 72 is fixed to the tip end of the telescopic cylinder 
70. The suction pad 72 is constituted by a vacuum actuator which holds and 
releases the sepsirator 7 in accordance with a signal. 

The separator conveyor 20 comprises a pair of pallet holding guides 71 which 
are parallel to the chain 64. The pedlet holding guides 71 contact the lower 
surface of the separator conveyance pallet 66, which moves together with the 
chain 64, and thus hold the separator conveyance pallet 66 horizontally. One of 
the pallet holding guides 71 has a discontinuous portion in a parallel position to 
the MEA 1. 

Referring to FIG. 14, the separator attachment portion 23 comprises a 
mobile guide 71 A which is disposed in a position corresponding to the discontinuous 
portion of the pallet holding guide 71. The mobile guide 71 A is attached to the 
tip end of a rising cylinder 87 supported on a floor surface via a pin. As shown 
by the chain line in the figure, the rising cylinder 87 holds the separator conveyance 
pallet 66 horizontally, in a similar manner to the pallet holding guide 71, when 
in a contracted position. When in an expanded position, the rising cylinder 87 
rotates the separator conveyance pallet 66 about the pin 68 to a vertical position, 
as shown by the solid line in the figure, via the mobile guide 71 A. 

The separator 7, which is held on the suction pad 72 of the separator 
conveycince paillet 66, is supported in an erect position facing the MEA 1 following 
expeuision of the rising cylinder 87. By causing the telescopic cylinder 70 to 
expand in this state, the separator 7 is pressed against the MEA 1. As shown m 
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tJie figure, the sepsirator attachment portion 23 causes the rising cylinders 87 on 
either side of the MEA 1 to expand synchronously, and also causes the telescopic 
cylinders 70 on either side of the MEA 1 to expand synchronously, and thus the 
separators 7 are pressed against the two surfaces of the MEA 1 simultcineously. 
An outer peripheral portion of the separator 7 facing the MEA 1 is coated with a 
sealing agent in advance by the sealing agent application portion 22. 

The drying oven 24 is adjacent to the separator attachment portion 23 on 
the downstream side of the movement direction of the ,MEA 1, 

Referring to FIG. 15, the drying oven 24 is provided in a dr3mig oven booth 
88 formed to cover a partial section of the chain 64. A fixing guide 71B which 
holds the separator conveyance pallet 66 in the same vertical position as the 
expanded rising cylinder 87 is provided in the drjring oven booth 88. When the 
separator conveyor 20 conveys the separator conveyance pallets 66 integrally with 
the MEA 1 from the separator attachment portion 23 to the drying oven 24, the 
separator conveyance pallets 66 are moved to the inside of the fixing guides 71 B 
from the Inside of the mobile guides 71 A while continuing to sandwich the 
separators 7 and the MEA 1. Once the separator conveyance pallets 66 have 
moved completely to the inside of the fixing guides 71 B, the rising qrlinders 87 
contract such that the mobile guides 71 A are once again positioned sdongside the 
pallet holding guides 71. 

Three far infrared heaters 89A are provided in the drying oven booth 88 
above and on the two sides of the separator conveyance pallets 66 sandwiching 
the MEA 1 together with the separators 7. The far infrared heaters 89A maintain 
the intemal temperature of the drying oven booth 88 within a range of 80 to 200 
degrees centigrade. As a result of being heated in the drying oven 24, the sealing 
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agent on the outer peripheral portion of the separators 7 is hardened such that 
the separators 7 are fixed to the MEA 1. The GDLs 6 are previously fixed 
integrally to the two surfaces of the MEA 1 in the GDL attachment unit 3, and 
hence strictly speaking, the separators 7 are fixed to the GDLs 6. In other words, 
as a result of this heating process, lamination of the fuel cell is completed. 

The fixing guide 71 B gradually recedes from the MEA 1 to the downstream 
side of the drying oven 24 in the movement direction of the separator conveyance 
pallet 66, finally reaching the pcillet holding guide 71 which maintains the 
separator conveyance pallet 66 in a horizontal state. 

Returning to FIG. lA, the separator 7 is supplied to the separator conveyance 
pallet 66 by the separator supply portion 21, which is positioned on the opposite 
side of the track formed by the chain 64 to the separator attachment portion 23. 

Returning to FIG. 12, the separator supply portion 21 is constituted similarly 
to the GDL supply portion 17. More specifically, the separator supply portion 21 
comprises an overhead transfer device 74 and a pair of separator supply pallets 
73. The separator supply pallets 53 are conveyed from the exterior to a predetermined 
position on the outside of the track formed by the chain 64 with the sepsu-ators 7 
stacked thereon. 

The transfer device 74 comprises a conveyance rail 75, a self-propelled rotor 
76 which engages with the conveyance rail 75, and an alighting portion 77 
attached to the rotor 76. The alighting portion 77 is a telescopic member having 
a suction pad 102, which is constituted similarly to the suction pad 72, attached 
to its lower end. The alighting portion 77 expands and contracts in accordance 
with an input signal, and causes the suction pad 102 to hold and release the 
separator 7 in accordance with another input signal. Conveyance of the separator 
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7 from the separator supply pallet 53 to the separator conveyance pallet 66 is 
performed by the transfer device 74 in a similar mcinner to conveyance of the 
GDL 6 from the GDL supply pallet 53 to the GDL conveyance pallet 46 by the 
transfer device 54. 

Returning to FIG. lA, the sealing agent application portion 22 is provided 
adjacent to the separator supply portion 21 on the downstream side of the track 
formed by the chain 64. 

Referring to FIG. 13, the sealing agent application portion 22 comprises an 
application nozzle 78 facing the separator 7, which is conveyed on the separator 
conveyance pallet 66 in a horizontal state, from above. The application nozzle 78 
is disposed on the tip end of a telescopic cylinder 80 which is supported so as to 
expand and contract in a vertical direction on an X-Y robot 79 capable of 
displacement in a horizontal direction within a predetermined operating area 
above the sep£irator conveyance pallet 66. The X-Y robot 79 moves the application 
nozzle 78 between the operating area and a standby position 81 to the side 
thereof. 

The sealing agent application portion 22 comprises a cartridge 82 storing the 
sealing agent, which is pressurized by a pump, a primary pipe 84 which pumps 
seeding agent from the cartridge 82 to a constamt flow device 85, and a secondauy 
pipe 86 which supplies the sealing agent measured by the constant flow device 85 
to the application nozzle 78. The sealing agent application portion 22 applies 
the seeding agent through the application nozzle 78 to a predetermined position, 
including the outer peripheral portion, of the separator 7 that is conveyed 
underneath the application nozzle 78 by the separator conveyance pallet 66. 

Next, the functions of the controller 5 which controls the MEA conveyance 
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unit 2, GDL attachment unit 3, and separator attachment unit 4 wUl be described. 

Referring to FIG. 2, the controller 5 controls the conveyance speed and 
conveyance tact of the MEA 1 by the MEA conveyance unit 2 on the basis of 
input signals from the optical sensor 26 which detects the conveyance holes 10 
and marks 11 on the MEA 1. More spectBcally, the controller 5 controls rotation 
of the servo motor 36 which drives the conveyance roller 32, the traction rollers 
15, and the protective sheet recovery reels 39. Also on the basis of the input 
signals from the optical sensor 26, the controller 5 controls the operation timing 
of the GDL supply portion 17, the servo motor 45 of the GDL conveyor 16, the 
GDL attachment portion 18, and the hot press 19 in the GDL attachment unit 3. 
The controller 5 also controls the operation timing of the pallet supply portion 
21, the servo motor 65 of the separator conveyor 20, the sealing agent application 
portion 22, and the separator attachment portion 23 m the separator attachment 
unit 4 on the basis of input signals from the optical sensor 26, 

The controller 5 is constituted by a microcomputer comprising a central 
processing unit (CPU), read-only memory (ROM), raindom access memory (RAM), 
and in input/output interface (I/O interface) . The controller 5 may be constituted 
by a plurality of microcomputers. 

To perform this control, the controller 5 comprises a reference signal output 
portion 27, an operating timing setting portion 28, an MEA conveyance unit 
control portion 2A which controls the various devices of the MEA conveyance 
unit 2, a GDL attachment unit control portion 3A which controls the operation 
timing of the various devices of the GDL attachment unit 3, and a separator 
attachment unit control portion 4A which controls the various devices of the 
separator attachment unit 4. Each portion denotes a function of the controller 5 
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as a virtual unit, and does not exist physically. 

The reference signal output portion 27 generates a signal corresponding to 
the actual conveyance speed of the MEA 1 from a signal input into the controller 
5 by the opticcd sensor 26 on the basis of the conveyance holes 10. The reference 
signal output portion 27 also detects the position of the catalyst layer 12, shown 
by the broken line in FIG. 3, from a signal input into the controller 5 by the 
optical sensor 26 on the basis of the optical marks 11, and generates a reference 
position signal corresponding to the detected position. 

The operation timing setting portion 28 generates an operation timing signal 
for vetrious actuators from the reference position signal and the actual conveyance 
speed of the MEA 1. The distance from the optical sensor to the vairious 
actuators is known in advaaice, and therefore the timing for operating each 
actuator can be determined through calculation from this distance, the reference 
position signal, and the actual conveyance speed of the MEA 1. 

An operation timing signal relating to the GDL attachment unit 3 includes 
the operation timing of the rising cylinder 59 and suction pad 52 for adhering the 
GDL 6 directly on top of the catalyst layer 12 on the MEA 1, the operation timing 
of the telescopic cylinder 61 for pressing the press plates 60 against the GDLs 6 
on the two surfaces of the MEA 1, and the operation timing of the rotor 56, 
alighting portion 57, and suction pallet 52 for suppljong the GDL 6 from the GDL 
supply pallet 53 to the GDL conveyance pallet 46. 

An operation timing signed relating to the separator attachment unit 4 
includes the operation timing of the rising cylinder 87 and suction pad 72 for 
adhering the separator 7 directly on top of the GDL 6, the operation timing of the 
rotor 76, alighting portion 77, and suction pallet 102 for supplying the separator 
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7 from the separator supply pallet 73 to the separator conveyance pallet 66, and 
the operation timing of the X-Y robot 79. telescopic cylinder 80 and application 
nozzle 78 for applying the sealing agent correctly to the peripheral edge portion of 
the separator 7. 

The MEA conveyance unit control portion 2A feedback-controls the rotation 
speed of the conveyance roller 32, the MEA traction rollers 15, and the protective 
sheet recovery reels 39 on the basis of the actual conveyance speed signal of the 
MEA 1 In order to realize a preset target conveyatnce speed of the MEA 1 . 

The GDL attachment unit control portion 3A controls the rotation speed of 
the servo motor 45 on the basis of the actual conveyance speed signal of the MEA 
1 such that the speed of the two GDL conveyors 16 is equal to the actual 
conveyance speed of the MEA 1. The GDL attachment unit control portion 3A 
also controls the GDL supply portion 17, GDL attachment portion 18, and hot 
press 19 on the basis of the operation timing signal relating to the GDL attachment 
unit 3, generated by the operating timing setting portion 28. 

The separator attachment unit control portion 4A controls the rotation 
speed of the servo motor 65 on the basis of the actual conveyance speed signal of 
the MEA 1 such that the speed of the two separator conveyors 20 is equal to the 
actual conveycince speed of the MEA 1. The sepeirator attachment unit control 
portion 4A also controls the sepatrator supply portion 21, sealing agent application 
portion 22, and separator attachment portion 23 on the basis of the operation 
timing signail relating to the separator attachment unit 4, generated by the 
operating timing setting portion 28. 

In this fuel cell manufacturing device, the MEA I is formed with the conveyance 
holes 10 which engage with the projections on the conveyance roller 32 and the 
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marks 11 indicating the position of each catalyst layer 12, and on the basis of a 
unique signal output by the optical sensor 26 every time the hole 10 and the 
mark 11 passes thereby, the actual conveyance speed of the MEA 1 and the 
position of the catalyst layer 12 is detected. As a result, the speed of the GDL 
conveyors 16 and separator conveyors 20 csin be matched precisely to the actual 
conveyance speed of the MEA 1. Furthermore, the operation timing of the 
various actuators in the GDL attachment unit 3 and separator attachment unit 
4 can be set accurately from the position of the catalyst layer 12 and the actual 
conveyance speed of the MEA 1 , Thus the GDL 6 and the separator 7 can be 
adhered to the MEA 1 with a high degree of positional accuracy. 

In this fuel cell manufacturing device, the GDL 6 is adhered to the MEA 1 
while traveling at the same speed as the MEA 1, and the separator 7 is adso 
adhered to the MEA 1 while traveling at the same speed as the MEA 1. As a 
result, fuel cells can be manufactured efficiently while operating the MEA conveyance 
unit 2 continuously. 

Next, referring to FIGs. 16A to 16C, a second embodiment of this invention 
will be described. 

In this embodiment, the separator 7 is formed on a conveyance film 95. The 
conveyance film 95 is formed with similar conveyaince holes lOA to those formed 
in the MEA 1. 

The fuel cell manufacturing device comprises an MEA conveyance unit 200 
and a pair of sepcirator conveyance units 40 disposed on either side thereof. 

In the MEA conveyance unit 200, the MEA 1 is fed fi-om the roll 30 of the 
MEA 1, which is wound around the reel 9, by a conveyance roller 32. Similarly to 
the first embodiment, catalyst layers are formed on the MEA 1 at fixed intervals 
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and the conveyance holes 10 are formed at fixed intervals on the two outer sides 
of the catalyst layer. In contrast to the first embodiment, however, a protective 
sheet is not adhered to the MEA 1 as it passes the conveyance roller 132. 
Projections which engage with the holes 10 are formed on the outer periphery of 
the conveyance roller 132. 

The separators 7 are adhered in advance to the film 95, which comprises the 
conveyance holes lOA on both sides and at fixed intervals similarly to the holes 
10 formed on the MEA 1, at equal intervals to the catcdyst layers formed on the 
MEA 1. 

The separator conveyance unit 40 comprises a conveyance roUer 132A which 
comprises similar projections to those formed on the conveyance roller 132 and 
rotates in synchronization with the conveyance roller 132. The conveyance roller 
132A conveys the film 95 by rotating while the projections 132B engage with the 
holes lOA. TTie sealing agent application nozzle 78 is provided upstream of the 
conveyance roller 132A in the movement direction of the film 95. Similarly to the 
first embodiment, the sealing agent application nozzle 78 applies the sealing 
agent to a predetermined position, including the outer peripheral portion, of the 
separator 7. 

Thus the film 95 adhered with the separators 7 is supplied to the two sides 
of the MEA 1. TTie separators 7 on the film 95 are pressed onto the MEA 1 by a 
pair of joining roUers 133. 

As shown in FIG. 16C, projections 320 which penetrate the conveyance 
holes 10 and the holes lOA are formed on the outer periphery of one of the pair of 
joining rollers 133. The other joining roller 133 is formed with recessed portions 
321 which receive the projections 320. By means of the engagement between the 
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projections ^0 penetrating the holes 10 and holes lOA and the recessed portions 
321, the pair of joining rollers 133 press the separators 7 from both sides in a 
position corresponding accurately to the catalyst layers 12 on the MEA 1. TTiermal 
compression rollers 94 are provided downstream of the joining rollers 133 In the 
movement direction of the MEA 1. Tlie thermal compression rollers 94 apply a 
compressive force and heat to the separators 7 sandwiching the MEA 1 from the 
outside such that the separators 7 are attached to the MEA 1 even more securely, 
the sealing agent applied to the separators 7 is dried, and the separators 7 are 
adhered completely to the MEA 1. Following the processing described above, the 
film 95 is peeled away from the separators 7, whereby the fuel cell is complete. It 
should be noted that in this embodiment, a GDL is not used, but by adhering 
GDLs onto the film 95 in place of the separators 7, the device may be used to 
attach a GDL to the MEA 1. 

According to this embodiment, the separator 7 is adhered to the film 95 and 
the projections 320 formed on the joining roller 133 are caused to penetrate the 
holes 10 in the MEA 1 and the holes lOA in the film 95. As a result, positioning 
between the catalyst layer 12 on the MEA 1 and the separator 7 can be performed 
accurately at all times. 

Next, referring to FlGs. 17A-28, a tlurd embodiment of this invention will be 
described. 

Ffrst, referring to FIG. 17A, a fuel cell stack manufacturing device comprises 
a lamination unit 201, and an MEA conveyance unit 202 which supplies the 
lamination unit 201 with the MEA 1. The fuel cell manufacturing device further 
comprises a laminate supply unit 203 shown in FIG. 21, which supplies the 
lamination unit 201 with a laminate 210. 
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In the MEA conveyance unit 202, the MEA 1 is fed from the roll 30 of the 
MEA 1, which is wound around the reel 9, by two pairs of conveyance rollers 211 
and supplied to the Icimlnation unit 201. 

Referring to FIG. 18, catalyst layers are formed on both surfaces of the MEA 
1 in advance, sind conveyance holes 212 are formed on both side portions of the 
MEA 1 at equal intervals in the lengthwise direction of the MEA 1. Furthermore, 
to assist the lamination unit 201 in cutting out the MEA 1, a rectangular 
perforation 213 is formed on the outer periphery of the catalyst layer. 

Referring to FIG, 17B, projections 320 which penetrate the conveyance holes 
212 in the MEA 1 are formed on the outer periphery of one of each pair of 
conveyance rollers 211. The other conveyance roller 211 of each pair is formed 
with recessed portions 321 which receive the projections 320. By means of the 
engagement between the projections 320 penetrating the holes 10 and the recessed 
portions 321, the conveyance rollers 211 convey the MEA 1 to the laonination 
unit 201 accurately at a preset conveyance speed. The conveyance roller 211 
pairs rotate in s3nichronization. The number of revolutions performed by the 
conveyance rollers 211 during one operation is set such that the MEA 1 moves by 
an equal distance to the interval of the perforation 213 during one operation. 

Returning to FIG. 17A, the laimlnation unit 201 is positioned between the 
one pair of conveyance rollers 211 and the other pair of conveyance rollers 211. 

The lamination unit 201 comprises frames 205 respectively facing the upper 
side and lower side of the MEA 1, which extends in a horizontal direction, 
between the two pairs of conveyance roUers 211. An elevatable upper member 
206 is supported on the frame 205 on the upper side of the MEA 1. An elevatable 
lower member 207 is supported on the frame 205 on the lower side of the MEA 1. 
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The lower member 207 supports previously laminated fuel cells 204 from below. 
The lower member 207 and the laminated fuel cells 204 are both housed inside a 
holding frame 208 which is fixed to the fraune 205. The upper member 206 
comprises a suction pad 206A which grips the laminate 210. A magnet chuck 
may be used instead of the suction pad 206A. 

The upper member 206 ascends and descends between an elevated position 
shown in FIG. 17A and a lowered position shown in FIG. 27. The lower member 
207 ascends and descends between an elevated position shown in FIG. 25 and a 
lowered position shown in FIG. 27. It should be noted that the lowered position 
of the upper member 206 and the elevated position of the lower member 207 are 
dependent on the thickness of the previously laiminated fuel cells 204 in the 
holding frame 208. 

Retuming to FIG. 17A, the elevation stroke distance of the upper member 
206 is set to a value obtained by adding to the thickness of the laminate 210 and 
MEA 1 a predetermined gap dimension set between the Isiminate 210 in the 
elevated position and the MEA 1 and a predetermined gap dimension set between 
the fuel cells 204 stacked on the lower member 207 and the MEA 1. 

Retuming to FIG. 27, the upper member 206 presses the laminate 210 
agstinst the MEA 1 such that the MEA 1 is cut out from the perforation 213 and 
punched downward. 

As shown in FIG. 19, the MEA 1 may be formed without the perforation 213 
and instead, as shovm in FIG. 20, a cutter 215 may be provided on the upper 
member 206 such that the MEA 1 is cut out when the upper member 206 
descends. 

Referring to FIG. 22, the laminate 210 is formed by adhering gas diffusion 
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layers (GDLs) 221A and 221B to the respective surfaces of a separator 220 and 
applying sealing agent 222A £ind 222B to the outer periphery of the separator 
220. The laminate 210 is assembled by a separate assembly device. Gas passages 
223A £ind 223B are formed in both surfaces of the separator 220 in advance. A 
fuel cell stack is constituted by laminating the MEA 1 aind the laminate 210 
altemately. An end plate is disposed on each of the upper end and lower end of 
the fuel cell stack, and finally the fuel cell stack is fastened integrally by stud 
bolts penetrating the stack in a longitudinal direction and nuts. . Accordingly, a 
Iciminate 21 OA shown in FIG. 23 is used in place of the laminate 210 shown in 
FIG, 22 on the lower end of the fuel cell stack shown in FIG. 17A, 

Referring to FIG. 23, the laminate 210A is formed by adhering the GDL 221A 
to an end plate 220A formed with a gas passage 223A in the upper surface 
thereof, and applying the sealing agent 222A to the outer periphery of the end 
plate 220A. A laminate that is similar to the laminate 210A shown in FIG. 23 
but reversed in the up- down direction is laminated onto the upper end of the fuel 
cell stack comprising a predetermined number of laminated fuel cells. 

In this embodiment, the GDLs 221 A and 22 IB are adhered to the separator 
220, but the GDLs 221 A and 22 IB may be formed on the surfaces of the MEA 1 
in advance. In this case, the laminate 210 is constituted by the separator 220 
and sealing agent 222A, 222B alone. 

Referring to FIG. 21, the laminate supply unit 203 comprises a conveyance 
pallet 216 and a mount portion 217. The conveyance pallet 216 carries a 
plurality of the laminates 210 to a predetermined position in the vicinity of the 
mount portion 217. The mount portion 217 comprises a revolving arm 218. Hie 
revolving arm 218 scoops up the laminate 210 from the conveyauice pallet 216, 
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revolves by substantially 180 degrees, and thus moves the laminate 210 directly 
beneath the suction pad 206A on the upper member 206. In this state, the upper 
member 206 descends and grips the laminate 210 using the suction pad 206A. 

Next, referring to FIG. 24, an operational sequence of the fuel cell stack 
manufacturing device will be described. 

First, in a step SI. the manufacturing device grips the laminate 210A shown 
in FIG. 23 using the suction pad 206A on the upper member 206 and places the 
laminate 210A on the lower member 207. At this time, a hole is formed in the 
MEA 1 positioned below the upper member 206 following cutting of the catalyst 
layer part thereof along the perforation 213 in the previous lamination operation. 
Therefore, the laminate 210A gripped by the suction pad 206A is placed on the 
lower member 207 through this hole. 

Next, in a step S2, the manufacturing device grips the laminate 210 shown 
in FIG, 22 using the suction pad 206A on the upper member 206. 

Next, in a step S3, the manufacturing device causes the conveyance rollers 
211 to feed the MEA 1 from the roll 30 to the lamination unit 201. 

Next, in a step S4, the manufacturing device raises the lower member 207 
such that the MEA 1 is pushed upward via the laminate 210A. As a result, 
tension is applied to the MEA 1 to remove creases and looseness from the MEA 1. 
As shown in FIG. 25, when the step S4 is executed for the second time onward, 
the MEA 1 is pushed upward by the laminate 210 rather than the laminate 210A. 

Next, in a step S5, the manufacturing device lowers the upper member 206 
as shown in FIG. 26 to bring the laminate 210 into contact with the MEA 1. As 
a result, the MEA 1 is sandwiched between the laminate 210A and the laminate 
210. When the processing of the step S5 is executed for the second time onweu-d. 
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the MEA 1 Is sandwiched between two of the laminates 210. 

Next, In a step S6, the manufacturing device lowers the upper member 206 
and lower member 207 so that the MEA 1 Is cut out from the perforation 213 and 
pimched downward. When the perforation 213 is not formed on the MEA 1 and 
the cutter 215 is provided on the upper member 206, the MKA 1 is cut using the 
cutter 215. The upper member 206 and lower member 207 stop descending in a 
position at which a predetermined gap is secured between the upper end of the 
fuel cells 204 stacked in the holding frame 208, or in other words the upper end 
of the laminate 210 held on the suction pad 206A, and the MEA 1 on the 
periphery of the perforation 213. 

In a follov^ng step S7, the manufacturing device releases the laminate 210 
from the suction pad 208. 

Next, in a step S8, the manufacturing device returns the upper member 206 
to its elevated position, as shown in FIG. 28. The laminate 210 is held within 
the holding frame 208 laminated onto the punched-out MEA 1. 

Next, in a step S9, the manufacturing device determines whether or not 
laimination of the plguined predetermined number of fuel cells constituting the 
fuel cell stack is complete. 

When fuel cell lamination is not complete, the manufacturing device repeats 
the processing of the steps S2 to S8. When fuel ceU lamination is complete, the 
manufacturing device grips the laminate comprising the end plate using the 
suction pad 208 in a step SIO, and lowers the upper member 206 such that the 
laminate is mounted on the top end of the fuel cells stacked in the holding frame 
8 via the hole on the inside of the perforation 213 in the MEA 1. As noted above, 
the laminate used here corresponds to the laminate 210A shown in FIG. 23, 



- 30 - 

reversed in the up-down direction. 

By means of the processing described above, a fuel cell stack comprising a 
predetermined number of laminated fuel cells is manufactured. As described 
above, the fuel cell stack is finally fastened integrally by stud bolts and nuts, this 
operation being performed in a separate process. 

According to this fuel cell stack manufacturing device, the MEA 1 is fed to 
the lamination unit 201 at predetermined intervals using the conveyance rollers 
211, which comprise projections that engage with the holes 10 in the MEA 1, and 
hence the catcdyst layer of the MEA 1 can be positioned directly beneath the 
upper member 206 of the lamination imit 210 with a high degree of accuracy. As 
a result, the MEA 1 can be laminated to the laminate 210 or the laminate 201A 
with accurate positioning. 

Furthermore, in this manufacturing device operations to cut the MEA 1 and 
laminate the cut MEA 1 to the laminate 210 or 210A are performed in a single 
stroke of the upper member 206, and therefore the fuel cell stack can be manufactured 
efficiently. 

In this embodiment, the upper member 206 laminates the MEA 1 to the 
laminate 210 from the upper side of the fuel cells stacked in the holding frame 
208, but a constitution may be provided in which the holding frame 208 is fixed 
to the upper member 206 and the lower member 207 laminates the MEA 1 to the 
laminate 210 from the lower side of the fuel cells stacked in the upper holding 
frame 208. 

It should be noted that the claimed first separator denotes the separator 220 
supported by the lower member 207, while the claimed second separator denotes 
the separator 220 supported by the upper member 206. 
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The contents of Patent Application 2003-402491, filed in Japan on December 
2, 2003. and Patent Application 2003-422613, filed in Japan on December 19, 
2003, are incorporated herein by reference. 

This invention was described above using several specific embodiments, but 
the invention is not limited to the above embodiments, which may be subjected 
to Vcirious corrections or modifications by a person skilled in the art within the 
technical scope of the claims. 

INDUSTRIAL FIELD OF APPLICATION 

As described above, in this invention, a polymer electrolyte membrane formed 
with conveyance holes is conveyed by rollers having projections formed on the 
outer periphery thereof for engaging with the holes, and hence in the fuel cell 
manufacturing process, the polymer electrolyte membrane can be positioned with 
a high degree of accuracy. Furthermore, the polymer electrolyte membrane can 
be supplied continuously, and hence an improvement in the manufacturing 
efficiency of the fuel cell can also be expected. This invention exhibits particularly 
favorable effects when applied to the manufacture of a polymer electrolyte fuel 
ceU stack. 

The embodiments of this invention in which an exclusive property or privilege 
is claimed are defined as follows: 



